AL-TR-1992-0004 


A 

R 

M 

S 

T 

R 

0 

N 

G 


AD-A248  644 


SOURCE  EMISSION  TESTING  OF  THE 
MUNITIONS  DEACTIVATION  FURNACE, 
KADENA  AIR  BASE,  OKINAWA,  JAPAN 


Paul  T.  Scott,  Captain,  USAF 

OCCUPATIONAL  AND  ENVIRONMENTAL 
HEALTH  DIRECTORATE 
Brooks  Air  Fores  Bass,  TX  78235-5000 


^  March  1992 

g  Final  Tachnical  Report  for  Period  24-^1  September  1991 

0 
R 
A 
T 
0 
R 
Y 


Approved  for  public  release;  distribution  is  uniimited. 


92-09434 


AIR  FORCE  SYSTEMS  COMMAND 


NOTICES 


When  Government  drawings,  specifications,  or  other  data  are  used  for 
any  purpose  other  than  in  connection  with  a  definitely  Government-related 
procurement,  the  United  States  Government  incurs  no  responsibility  or  any 
obligation  whatsoever.  The  fact  that  the  Government  may  have  formulated  or 
in  any  way  supplied  the  said  drawings,  specifications,  or  other  data,  is  not 
to  be  regarded  by  implication,  or  otherwise  in  any  manner  construed,  as 
licensing  the  holder  or  any  other  person  or  corporation;  or  as  conveying  any 
rights  or  permission  to  manufacture,  use,  or  sell  any  patented  invention 
that  may  in  any  way  be  related  thereto. 

The  mention  of  trade  names  or  commercial  products  in  this  publication 
is  for  illustration  purposes  and  does  not  constitute  endorsement  or 
recommendation  for  use  by  the  United  States  Air  Force. 

The  Office  of  Public  Affairs  has  reviewed  this  report,  and  it  is 
releasable  to  the  National  Technical  Information  Service,  where  it  will  be 
available  to  the  general  public,  including  foreign  nationals. 

This  report  has  been  reviewed  and  is  approved  for  publication. 

Government  agencies  and  their  contractors  registered  with  Defense 
Technical  Information  Center  (DTIC)  should  direct  requests  for  copies  to: 
OTIC,  Cameron  Station,  Alexandria  VA  22304-6145. 

Non-Government  agencies  may  purchase  copies  of  this  report  from: 
National  Technical  Information  Service  (NTIS),  5285  Port  Royal  Road, 
Springfield  VA  22161 

/Lj  UuM 

PAUL  T.  SCOTT,  Capt,  USAF 
Chief,  Air  Quality  Function  Chief,  Bioenvironmental  Engineering 

Division 


EDWARD  F.  MAHER,  Col,  USAF,  BSC 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  No  0704-0188 


Puotic  reoorting  burden  for  this  collection  of  information  is  estimated  to  average  ■*  nour  ocr  resoorsc  rcuaing  the  time  for  reviewing  i«''strwCtions  sc-r.n  n.g  e^^st'ng  data  sources 
gathering  and  maintaining  the  dat<»  needed,  and  completing  and  reviewing  the  ..oMeaion  of  information  Sena  comments  regara  ng  this  burden  estimate  or  any  .Mher  aspect  of  this 
collection  of  information,  including  suggestions  for  reducing  this  burden  to  i/Vasn»ngton  HeaOpujrters  Services  Directorate  ^or  information  Operations  and  seocrts  li  1 5  Jefferson 
Oavis  Highway.  Suite  1204  Arlington,  va  22202-4302.  and  to  the  Office  of ‘Management  and  Budget  PaperwCfc  Reduction  Prelect  {07C4  O’SS)  Aashington  DC  20503 


1..  AGENCY  USE  ONLY  (Leave  blank) 


4.  TITLE  AND  SUBTITLE 


REPORT  DATE 

March  1992 


3.  REPORT  TYPE  AND  DATES  COVERED 

Final  24  -  31  Sep  91 


5.  FUNDING  NUMBERS 


Source  Etnission  Testing  of  the  Munitions  Deactivation 
Furnace,  Kadena  Air  Base,  Okinawa,  Japan 


6.  AUTHOR(S) 

Paul  T.  Scott 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  AOORESS(ES) 

Armstrong  Laboratory 

Occupational  and  Environmental  Health  Directorate 
Brooks  Air  Force  Base,  TX  78235-5000 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 

AL-TR-1992-0004 


9.  SPONSORING /MONITORING  AGENCY  NAME(S)  AND  AODRESS(CS) 


10.  SPONSORING /MONITORING 
AGENCY  REPORT  NUMBER 


12a.  DISTRIBUTION /AVAILABILITY  STATEMENT 


12b.  DISTRIBUTION  CODE 


Approved  for  public  release;  distribution  is  unlimited. 


13.  ABSTRACT  (Maximum  200  words) 

Source  emission  testing  for  total  lead  and  particulates  was  conducted  on  the 
munitions  deactivation  furnace  located  in  the  400th  Munitions  Squadron  area  of 
Kadena  Air  Base,  Okinawa,  Japan.  Test  results  Indicate  that  if  most  state  or  EPA 
standards  were  to  apply,  the  munitions  incinerator  would  exceed  these  standards. 
Total  lead  is  also  high,  but  there  are  no  appropriate  standards  in  which  to 
compare.  Recommendations  are  made  as  to  the  munitions  furnace  operation. 


14  SUBJECT  TERMS 

Kadena  Okinawa  Lead  Source  Emission  Testing 
Particulates 


15.  NUMBER  OF  PAGES 

50 


16.  PRICE  CODE 


20.  limitation  OF  ABSTRACT 


TABLE  OF  CONTENTS 


Page 


INTRODUCTION . 1 

Site  Description . 1 

Applicable  Standards  and  Guidelines . 2 

METHODS  AND  MATERIALS . 4 

RESULTS  AND  DISCUSSION . 4 

Field  Results . 4 

Analysis  Results . 5 

CONCLUSIONS  AND  RECOMMENDATIONS.. . 6 

REFERENCES . 6 

APPENDIXES s 

A  Personnel .  9 

B  Field  Data . 13 

C  Calibration  Data . 29 

D  Laboratory  Report . 35 


List  of  Figures 


Fig.  No.  Page 

1  View  of  400th  MMS  Munitions  Deactivation  Furnace . ..1 

2  View  of  Conveyer  into  Incinerator . 2 

3  View  of  400th  MMS  Incinerator  Stack . 3 


List  of  Tables 


Table  No.  Page 

1  Field  Data  Summary . 5 

2  Analysis  Summary . . . 6 


SOURCE  EMISSION  TESTING  OP  THE  MUNITIONS  DEACTIVATION  FURNACE 

KADENA  AB, OKINAWA,  JAPAN 


INTRODUCTION 

On  24-31  Sep  91,  source  emission  testing  for  lead  and  particulate 
emissions  was  conducted  on  the  munitions  deactivation  facility  located  in 
the  400th  Munitions  Maintenance  Squadron  (MMS)  area  of  Kadena  AB.  Testing 
was  performed  by  the  Aii  Quality  Function  of  Armstrong  Laboratory.  This 
survey  was  requested  by  the  Chief,  Bioenvironmental  Engineering  Services, 
313th  Medical  Group  (313  Med  Gp/SGPB)  to  gather  data  necessary  to  satisfy  an 
Environmental  Compliance  Assessment  and  Management  Plan  (ECAMP)  deficiency. 
Personnel  involved  with  on-site  testing  are  listed  in  Appendix  A. 

Site  Description 

The  deactivation  furnace  is  a  rotating  kiln  equipped  with  a  small 
secondary  burner /chamber  at  one  end  of  the  kiln  (Fig.  1). 


Figure  1.  View  of  400th  MMS  munitions  deactivation  furnace. 
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The  incinerator  is  equipped  with  a  continuous-feed  conveyer  which  enters 
the  incinerator  just  below  the  stack  (Fig.  2).  Emissions  exit  via  a  stack 
which  extends  through  the  roof  and  to  20.9  ft  (6.38  m)  above  the  ground  (Fig. 
3).  Small  arms  ammunition,  that  is  excess,  no  longer  used,  or  out  of  date,  is 
disposed  of  on  a  regular  basis.  Three  different  types  of  ammunition  were  used 
for  the  emission  test  which  comprised  3  test  runs;  20  mm  high-explosive 
incendiary,  20  mm  target  tracer,  and  7.62  mm  and  5.56  mm  ball  cartridges. 


Figure  2.  View  of  conveyer  into  incinerator. 


Applicable  Standards  and  Guidelines 

There  are  no  particulate  or  lead  standards  for  this  facility;  however,  in 
order  to  establish  a  baseline,  particulate  emission  results  are  compared  with 
Environmental  Protection  Agency  (EPA)  new  source  performance  standard  (NSPS) 
for  incinerators  which  is  0.08  grains/dry  standard  ff^  (gr/dscf)  (1). 

Emission  standards  in  other  states  for  existing  facilities  range  from  a  high 
of  0,10  gr/dscf  (229.22  mg/m"^)  in  Alaska  to  a  low  of  0.04  gr/dscf  (91.69 
mg/m'^)  in  New  York  (2).  A  comparable  source  standard  for  lead  does  not  exist; 
however,  the  time  weighted  average-permissible  exposure  limit  (TWA-PEL)  for 
lead,  which  is  0.15  mg/m^,  can  be  used  to  determine  the  relative  risk  with  the 
appropriate  dispersion  model. 
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METHODS  AND  MATERIALS 


EPA  Methods  1  through  5  and  12  were  used  for  the  sampling  and  analysis 
during  this  project. 

Two  sampling  ports  were  installed  at  right  angles  in  the  stack.  Ports 
were  approximately  4  duct-diameters  downstream  and  3  duct-diameters  upstream 
from  any  flow  disturbance. 

The  inside  stack  diameter  at  the  sampling  port  location  is  23.5  in.  (59.7 
cm).  Based  on  the  duct-diameter,  port  location  and  type  of  sampling  required 
(particulate),  a  total  of  24  traverse  points  were  determined  for  source 
emission  evaluation. 

Samples  were  collected  using  the  sampling  train  of  EPA  Method  5.  The 
train  consisted  of  a  button-hook  probe  nozzle,  heated  probe  with  stainless 
steel  liner,  a  paper  filter  in  a  glass  filter  holder,  impingers  and  pumping 
and  metering  device.  Flue  gas  velocity  pressure  was  measured  at  the  nozzle 
tip  using  a  Type-S  pitot  tube  connected  to  a  10-in.  inclined-vertical 
manometer.  Type  K  thermocouples  were  used  to  measure  flue  gas  as  well  as 
sampling  train  temperatures. 

Prior  to  sampling,  cyclonic  flow  was  determined  by  using  the  Type  S  pitot 
tube  and  measuring  the  stack  gas  rotational  angle  at  each  traverse  point. 

Flow  conditions  were  considered  acceptable  since  the  arithmetic  average  of  the 
rotational  angles  was  less  than  20®.  A  preliminary  velocity  pressure  traverse 
was  also  accomplished  at  this  time. 

The  total  time  for  sampling  run  1  was  60  min  with  sampling  time  for  each 
traverse  point  at  2.5  min.  Runs  2  and  3  had  sampling  times  of  72  min  with  3 
min,  respectively,  for  each  sampling  point. 

A  grab  sample  for  Orsat  analysis  (measures  oxygen  and  carbon  dioxide  for 
stack  gas  molecular  weight  determination)  was  taken  during  each  sample  run 
(1).  Collected  emission  data  and  Orsat  analysis  data  are  in  Appendix  B. 
Calibration  data  are  contained  in  Appendix  C  (3). 

The  emission  calculations  in  Appendix  B  are  made  using  "Source  Testing 
Calculation  and  Check  Programs  for  Hewlett-Packard  41  Calculators"  developed 
by  the  EPA's  Office  of  Air  Quality  Planning  and  Standards  (4). 


RESULTS  AND  DISCUSSION 
Field  Results 


All  3  sampling  runs  were  accomplished  on  27  Sep  91.  A  summary  of  the 
field  date,  from  Appendix  C  is  presented  in  Table  1. 

Thf;  sampling  time  was  modified  after  run  1  to  draw  a  larger  sample 
volume.  A  sample  volume  greater  than  30  dscf  is  desirable  and  usually 
required  for  NSPS  testing. 
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TABLE  1.  FIELD  DATA  SUMMARY 


Run 

# 

Sampling 
Time 
(min. ) 

Meter 
Volume 
(dscf  ) 

Stack 
Flow  Ra^e 
(dscfm  ) 

Isokinetics 

O5/CO, 

% 

Particulate 

Mass 

(mg) 

1 

60 

28.708 

1,041 

101.5 

13.3/5.6 

2,170.3 

2 

72 

35.900 

1,130 

97.6 

13.9/5.2 

958.5 

3 

72 

40.042 

1,290 

95.3 

13.2/5.7 

1,346.0 

dscf  ’s  defined  as  dry  standard  cubic  feet  (1). 

dscfm  is  defined  as  dry  standard  cubic  feet  per  minute  (1). 


Isokinetics,  which  is  the  measure  of  the  ratio  sampling  rate  to  the  stack 
flow  rate,  is  nominal  for  2ach  run  (3).  The  larger  departure  from  100%  in 
runs  two  and  three  are  not  significant,  and  can  be  attributed  to  the 
Increasing  stack  and  ainbient  temperature  as  well  as  the  rising  atmospheric 
pressure  associated  with  the  departing  typhoon  Miriella. 

Oxygen  is  slightly  higher  than  required  for  excess  air  and  may  indicate 
too  much  ventilation  or  incomplete  combustion. 

A  complete  evaluation  of  the  incinerator  could  not  be  accomplished 
without  incinerator  schematics  and  '?peciflcations5  however,  additional 
emission  data  (i.e.,  stack  temperatures)  from  Appendix  B  with  visual 
observations  suggest  that  emissions  are  not  adequately  combusted. 

Probe  washes,  Impinger  solutions,  and  blanks  (7  samples)  were  left  at  Det 
3,  Armstrong  Laboratory  on  27  Sep  91.  Samples  were  subsequently  shipped  to 
Armstrong  Laboratory,  Brooks  AFB.  Samples  were  received  on  24  Oct  91  with  the 
sample  blank  missing  and  the  run  1  probe  wash  sample  broken. 

After  gravimetric  analysis  to  determine  particulate  concentrations,  the 
samples  were  submitted  for  lead  analysis  to  the  Armstrong  Laboratory, 
Occupational  and  Environmental  Health  Directorate,  Analytical  Services 
Division. 


Analysis  Results 

All  analyses  were  completed  on  5  Dec  91.  A  summary  of  the  laboratory 
results  is  presented  in  Table  2.  The  laboratory  report  i:^  in  Appendix  D. 

Particulate  concentrations  far  exceed  the  allowable  amissions  of  most 
states  and  those  of  the  EPA's  NSPS  standard.  Lead  emissions  are  also  high, 
but  witliout  an  emission  standard  for  comparison,  the  data  cannot  bs  adequately 
assessed.  However,  the  data  could  be  us'.-d  within  a  dispersion  model  to 
determine  ambient  lead  concentrations  as  well  as  deposition  and  accuniiilations 
in  the  surrounding  area. 


5 


3.  Quality  Assurance  Handbook  for  Air  Pollution  Measurement  Systems  - 
Volume  III,  Stationary  Source  Specific  Methods,  U.S.  Environmental 
Protection  Agency,  EPA-600/4-77-027-b,  Research  Triangle  Park,  North 
Carolina,  December  1984. 

4.  Source  Test  Calculation  and  Check  Programs  for  Hewlett-Packard  41 
Calculators.  U.S.  Environmental  Protection  Agency,  EPA-304/1-85-018, 
Research  Triangle  Park,  North  Carolina,  May  1987, 
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TABLE  2.  ANALYSIS  SUNHART 


Particulate  Lead 

Run  Emissions  ^  Emissions  ^ 

#  gr/dscf  mg/m'^  gr/dscf  mg/m"^ 


1* 

1.167 

2,670 

0.0013 

2.977 

2 

0.412 

942.9 

0.0013 

2.931 

3 

0.519 

1,187 

0.0008 

1.764 

Average 

0.700 

1,600 

0.0011 

2.557 

The  particulate  emissions  of  run  one  have  been  corrected  for  the  damaged 
sample.  The  lead  emissions  have  not  been  corrected. 


CONCLUSIONS  AND  RECOMMENDATIONS 


The  test  results  show  the  munitions  incinerator  at  Kadena  AB  is  not  in 
compliance  with  the  EPA  or  many  states'  particulate  emission  standards. 

Though  there  are  no  lead  standards  for  Incinerators,  it  is  expected  that  new 
EPA  regulations,  as  well  as  state  regulatory  agencies,  will  soon  address 
incinerator  lead  emissions.  In  addition,  the  data  in  this  report  could  be 
used  in  conjunction  with  other  sampling  which  was  performed  concurrently 
and/or  used  in  a  dispersion  model  to  t’ive  a  more  viable  result. 

Stack  temperatures,  oxygen  values,  and  visual  observations  indicate 
incomplete  combustion.  Several  alternatives  exist  to  reduce  these  emissions. 

A  secondary  burner  located  at  the  base  of  the  stack  providing  a  chamber 
temperature  between  1600-1800  ®F  would  ens”re  more  complete  combustion.  In 
addition,  this  approach  would  affect  the  exc^ic*^  air  since  more  oxygen  would  be 
used  for  combustion,  producing  more  carbon  dlcxiue.  It  is  questionable  how 
much  this  modification  would  reduce  emissions  and  vhecher  thy  refractory  could 
withstand  these  kinds  of  temperatures.  Control  equipment  such  as  a  wet 
scrubber  is  more  expensive,  but  is  guaranteed  to  reduce  particulate  emissions; 
a  new  incinerator  is  even  more  expensive,  but  may  be  more  cost  effective  in 
the  long  term. 


REFERENCES 

1.  "Standards  of  Performance  for  New  Stationary  Sources,"  Title  40,  Part 

60,  Code  of  Federal  Regulations,  July  1,  1987. 
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Administrative  Code,  June  2,  1988. 
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PERSONNEL 


Armstrong  Laboratory  Stack  Pack 

Capt  Paul  T.  Scott,  Project  Officer 

Maj  Ramon  Cintron-Ocasio 

AL/OEBQ 

Brooks  AFB  TX  78235-5000 

Phone;  DSN  240-3305 

Commercial  (512)  536-3305 


Det  3,  Armstrong  Laboratory  Personnel 

Lt  Col  Elliot  Ng 
TSgt  Russell  B.  Kolbe 
Det  3,  Armstrong  Laboratory 
APO  Sra  Francisco  96239-5000 

Phone:  DSN  315-634-1769 
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SIPTiC  HOP  IP  ? 

'.  iJihE”  IjHj 

'.  i.'.-E’’ 

-.PIGG 

PL'H 

PEH'jVEB  BEFORE 

PEHG-EI  BEFOPE 

STP'i  TEH?. 

bft  gas  hetep 

IP't  GO':  hETEf  ■' 

49F. 0GGG 

pi-, 

P'j', 

FI’ 

F  j' 

STATIC  HOH  1*1  ■' 

STS’i;  HuH  If;  ^ 

HI.  HPTFF  • 

-.07*30 

p’,’!.' 

-.O’O*: 

4.‘i.  '-'PP'’'' 

C"'" 

iifiCr  TE^ir. 

STACf  TE^f?. 

' 

49n.i3000 

P'jf 

4?  ‘ ,  OAOi'  P  ■' 

HL.  PATE? 

Hu.  tjCTE:  ■ 

•'  rn:*' 

•  1  V  u 

5F.S0‘30 

;■ 

45,'^  0  C »}  ’  1  ■ 

5. 70GG 

i 

'I  OiE'i'GcH  ‘ 

n.2G?0 

•  • '  'to 

5.200; 

•3  ‘ 

ro  ' 

’.  OL^GEi' 

pi,-' 

13.9000 

p'j'; 

I'.’GtlT’  P'!*; 

:.  CO  ■’ 

I"  ' 

•  w  • 

HHd  =2:.4i 

Ir  ' 

C._' 

Hit  WEF=2E.E'F 

H'jL  of,  I." He?  ' 

F'.'N 

NOL  ir  OTHE?' 

Plj'. 

?8P:  P':T:  •' 

HHU  =29.39 

HH-:  =2.F,4F 

j.EEEE 

T!HE  HIH  ■ 

pin 

HN  yET=:9.G: 

HH  yE:=2S.E3 

72.0priri 

FC:- 

NOZZLE  DIP  ' 

SOFT  PST3  ^ 

Plj*. 

SO?’  PS ’'3  ’ 

,  HPPfi 

PUi' 

4.9353 

4.40F9  Pr' 

ST!  PIP  INCH  ’ 

TINE  HIN  ? 

TIME  HI?  ' 

’F.HGPG 

piM. 

72.0*30*: 

FJ'i 

60 . 0000  PC'- 

pii- 

NOZZLE  PIP  ^ 

NGZZuE  BIG  • 

.  5000 

P 

.'iHOO  Pi"-; 

*  Vfh  Mjp  cji!  =  40..-', 4 

STL  PIP  INCH  ’ 

ST^'  I'^CH 

ST!  PPE:  PE:  =  2S.S 

? 

23.500*3 

Fl'H 

23.5000  FL"--' 

VOL  GS':  =  2,i: 
fiCIGTijSE  =  E.G’ 


MuL  BEV  GGG 
\  HITfijGEfi  = 
aOL  yT  D?'^  = 
NOL  r  ii'ET  = 
VEIOGIT:  F^i 


BTiC>  SCF“  = 

»  STpif  CEC-'=  = 
^  I:Gf  I'lE’’’ 


J  _  U ; 

1 ' 500 . 


r'lll  'Ic 


*  VGL  fil?  STB  =  }E.?OE, 
?’}  SF.E?  PEE  = 

VGL  HGH  GP?  :  E.BE 
ilCIETUPE  =  G.r-j 
KOL  DFV  G35  =  O.'^TE 
'.  NITPOGcf'  =  S?.?'? 
?*0l  is'F  npy  :  ;'5.3‘5 
f*UL  y  !iE  =  L;'.:2 
VELGGiT^  FP?  z  i:.;: 


*  VOL  H""  ;TB  :  2E.:0: 
27'  FFF;  fi?;,  =  23.3- 
VG.  HO"  GP7  =  2.  IE 

'.  ?!0:ET'J5E  =  F.Oh 
MOt.  BP'  GP:  =  G.97E’ 

'■  S'l'P'jGE'*  - 
Ki'-  y  BF’-'  =  2'^4! 
f^'-L  y”  yF'  ==  2:.:0 
VELjE;":  =  IG.’EE 

'•T-'.''  H";-  -  3.31 

"Tu  -  *  0-- 

•ri’i."  H'.  ”  i  ... 

*  STp;-  3^;-';  =  : -pa 


i. 


XRO«  -HfiSSPLO 


RUN  NUMBER 

ONE 

PUN 

VOL  «TR  STB  ? 

28.70300 

RUN 

STACK  BSCFH  ? 

1.041.00000 

RUN 

FRONT  1/2  HG  ? 

2.170.30000 

RUN 

BACK  1/2  HG  ? 

RUN 

F  GR/DSCF  =  I.t66t5 
F  HG/MHH  =  2.'6e9. 70789 
F  LB/HR  =  10.40988 
F  KG/HR  =  4.72192 


XRO«  -MPSSFLCr 


RUN  NUK6EP 

TWO 

RUN 

VOL  HTR  STB  ? 

35.90000 

PUN 

STACK  BSCFH  ’ 

1,130.00000 

PUN 

FRONT  1/2  HG  '> 

953.50000 

PUN 

BACK  1/2  HG  ? 

RUN 

F  GR/BSCF  *  0.41202 
F  HG/NMM  =  942.85429 
F  LB/HR  =  3.99075 
F  KG.'HP  s  1.8102? 


XROK  "MPSSFLO" 


RUN  NUneEP 

THREE 

RUN 

VOL  MIR  S'B  ? 

40.04208 

PUN 

STACK  BSCFH  ? 

1.298.0000? 

RUN 

FRONT  1/2  HG  ’ 

1,346.00000 

PUN 

BACK  1/2  MG  ? 

Rui; 

F  GR.W  =  0.51875 
F  MG^NHM  =  1.187.06968 
F  l.B.^HR  =  5.7358'S 
F  KG/HR  =  2.6017?  ♦ 


XR0«  ’MfiSSFLO' 


RUN  NUMBER 

ONE  PB 

PUN 

VOL  HTR  STB  ? 

28.79300 

RUN' 

STACK  BSC, PH  ’ 

1,041.00000 

PUN 

FRONT  1/2  HG  ? 

2.42000 

RUN 

BACK  1/2  HG  ^ 

»!!>; 


F  GR/BSCF  =  0.0013? 
F  HG/NHH  =  2.9768' 

F  L8/HR  =  0.01161 
F  KQ/HR  :  0.0052' 


XROH  -NfiSSFLC" 


RUN  NUKSER 

THO  PB 

RUN 

VOL  HTR  STD  ? 

35.90000 

RIJN 

STACK  BSCFH  ? 

M 30. 08008 

RUN 

FRONT  1  '2  HG  T 

2.93000 

RUN 

BACK  1/2  HG 

RUN 

F  GR/BSCF  =  0.80128 
F  MG/Wff  =  2.93136 
F  L8/HF  =  0.91241 
F  kG/MR  =  0.0056' 


XROK  ’MfiSSFLO 


RUN  HUHBEP 

THREE  PB 

RIJN 

VOL  HTR  STB  ^ 

40.0420? 

RUN 

STACK  BSCFH  ’ 

1,290.008?? 

RUN 

FRONT  1/2  HG  ? 

2.00000 

RUN 

BAC.*'  1/2  HG  ? 

PUN 

F  GR/BSC'’  =  8.000” 
F  HG/«HK  =  l.'6'?5 
F  LS/HF  =  0.00352 
P  KG/h'F  =  0.8038' 
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APPENDIX  C 
CALIBRATION  DATA 


29 


METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


Date  /3 


h 


id 


(English  units) 

ijax,-  *’®’‘  number  )()a  -t/»t:.U  ^ 


Barometric  pressure,  =  SO>|2-  in.  Hg  Calibrated  by  ^SccH  ^ 


Orifice 
manometer 
setting 
(AH), 
in.  HjO 


0.5 


1.0 


1.5 


2.0 


3.0 


’4 


4.0 


Gas  volume 


Wet  test 
meter 

(V,.). 

ft3 


Dry  gas 
meter 
(V^). 

ft^ 


10 


10 


10 


10 


S.(l>0G 


lb<^0 


ib>n5 


10.115 


Wet  test 
meter 

(ty)i 


Temperature 


l5‘/3.5 


9tJ« 


iQ.m  Um 


Dry  gas  meter 


Inlet 
(t^  ), 
i 
op 


n 


ns 


P 


ssis 


Outlet 
(t,  ), 
0 

ep 


SL 


5^^ 


Avg 

(tj) , 


sv;.» 


547-1? 


@,SBf 


K2.75 


Time 

(6), 

min 


HL 


^2. 


15:0 


/^•7 


12. 


Avg 


y. 

1 


UM 


MM 


ilMi 


AH@ 

in.  H^O 


7.7/? 


/.732- 


t.log 


m- 


hlzS 


mi 


m 


35^ 


AH, 

in. 

H2O 


0.5 


1.0 


AH 

13.6 


0.0368 


0.0737 


0.110 


0.147 


y.  = 


P^(t^  +  460) 


AH 


o  CS^BO-uWl) 

iisU 


AH®  -  0-0317  AH 

"  Pw  (t.4  +  ^60) 


(t  +  460)  © 
w  _ 


m«S  if?ivfiYr2:b'u 


/J3Z^ 


^jmSTT® 


SIM 


(ffoKa 


-  /.77,?? 


If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 
under  t.. 


Quality  Assurance  Handbook  M4-2.3A  (front  side) 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 

(English  units) 


Date  Pec 


Meter  box  number 


Barometric  pressure,  a  "lo  in.  Hg  Calibrated  by 


Gas  volume 


setting 
(AH), 
in.  H,0 


Wet  test 

Dry  gas 

meter 

meter 

(V,.). 

(Vj), 

ft^ 

ft^ 

5 

H( 

5 

10 

1  7Cif 

10 

txr 

10 

1  fiy 

10 

•^.11 

Temperature 


'  w' ' 

op 


7# 


‘tji'f  V,  70.S  ’,‘w.y  z  70  7Z.1S’ 


n  W  ”  JCi.5’1  87 


Time 

f .  .J _ 

(6), 

Y. 

1 

min 

ti.ttL 

/.cV  / 

ira 

"T. 

Wk 

If.  li 

IB7 

If. 

ISSSI 

m 

icn 

Avg 

im\ 

in.  HjO 


/.//J 


IfcJ 


/m 


AH, 

in! 

13.6 


.5  0.0368  (^i<:2U7CX7C^o) 

,.)(  Gts  tut. 


n  nn  ( lO)CZ9.37c)nS- 1 H60) 

fO  7<Hiy'ta  TTT.t 


0.147  ^X%7q.370)C%3.7^t^&c} 


^aTKSnmsaasfsrEPmi. 


If  there  i.*’  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 


under  t.. 
0 


Quality  Assurance  Handbook  M4-2.3A  (front  side) 
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LABORATORY  REPORT 
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AIR  FORCE 

OCCUPATIONAL  AND  ENUIRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN910025  OEHL  SAMPLE  NO:  91061451 

*  SAMPLE  TYPE;  NON-POTABLE  WATER 

SITE  IDENTIFIER;  FAMU227  DATE  RECEIUED:  911126 

r 

DATE  COLLECTED;  910928  DATE  REPORTED:  911211 

DATE  REPRINTED:  920102 
SAMPLE  SUBMITTED  BY:  18  MEDICAL  GROUP/SGPB 


Jest 

Lead 


RESULTS 

Rm.u  1  <:  ^  Units. 

9669  ug/L 


AIR  FORCE 

OCCUPATIONAL  AND  ENUIRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN910026  OEHL  SAMPLE  NO:  91061452 

SAMPLE  TYPE;  NON-POTABLE  WATER 

SITE  IDENTIFIER:  FAMU227  DATE  RECEIUED:  911126 

DATE  COLLECTED;  910928  DATE  REPORTED:  911211 

DATE  REPRINTED;  920102 
SAMPLE  SUBMITTED  BY:  18  MEDICAL  GROUP/SGPB 


Lead 


RESULTS 

Results  Un  i  t.S, 

2879  ug/L 


Analyzed  by: 


Rev i ewed 


Aaron  L.  Forrest,  Sgt,  USAF 
Occupational  Analysis  Technician 


G.  Come  1 1  Long 

Chief,  Metals  Analysis  Function 


TO: 


AL/OEBE 

BROOKS  AFB  TX  78235-5QQD 
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AIR  FORCE 

OCCUPATIONAL  AND  ENUIRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO;  GN910027  OEHL  SAMPLE  NO:  91061453 

SAMPLE  TYPE:  NON- POTABLE  WATER 

SITE  IDENTIFIER:  FAMU227  DATE  RECEIUED:  911126 

DATE  COLLECTED;  910928  DATE  REPORTED;  911211 

DATE  REPRINTED;  920102 
SAMPLE  SUBMITTED  BY:  18  MEDICAL  GROUP/SGPB 


Jest 

Lead 


RESULTS 

Saiiiulta  Uoils. 

1661  ug/L 


Ana lyzed 


Reviewed 


Aaron  L.  Forrest,  Sgt,  USAF 
Occupational  Analysis  Technician 


■s 


r 


G.  Cornell  Long 
Chief,  Metals  Analysis 


Funct  ion 


TO; 


AL/OEBE 

B«0Q1>^6  AFB  TX  R8a?g  5  000 
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AIR  FORCE 

OCCUPATIONAL  AND  ENU I RONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN910028  OEHL  SAMPLE  NO: 

SAMPLE  TYPE:  NON-POTABLE  WATER 

SITE  IDENTIFIER:  FAMU227  DATE  RECEIUED: 

DATE  COLLECTED:  910928  DATE  REPORTED: 

DATE  REPRINTED: 

SAMPLE  SUBMITTED  BY:  18  MEDICAL  GROUP/SGPB 


91061454 

911126 

911211 

920102 


Lead 


RESULTS 

Units 
ug-^L 


Results 

9059 


Analyzed  by: 

Aaron  L.  Forrest,  Sgt,  USAF 
Occupational  Analysis  Technician 


Chief,  Metals  Analysis  Function 


TO; 

AL/OEBE 


fMenmne 


’f 
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AIR  FORCE 

OCCUPATIONAL  AND  ENU IRONMENTAL  HEALTH  DIRECTORATE 
BROOKS  AFB,  TEXAS,  78235-5000 

REPORT  OF  ANALYSIS 


BASE  SAMPLE  NO:  GN910029  OEHL  SAMPLE  NO:  91061455 

SAMPLE  TYPE:  NON-POTABLE  UATER 

SITE  IDENTIFIER;  FAMU227  DATE  RECEIUED:  911126 

'  DATE  COLLECTED:  910928  DATE  REPORTED:  911211 

DATE  REPRINTED:  920102 
SAMPLE  SUBMITTED  BY;  18  MEDICAL  GROUP/SGPB 


Le«d 


RESULTS 

6995 


Units 

ug/L 


t 


Analyzed  by: 


Aaron  L.  Forrest,  Sgt,  USAF 
Occupational  Analysis  Technician 


Reviewed  by: 


Chief,  Metals  Analysis  Function 


TO; 


AL/OEBE 

BROOKS  AFB  TX  78235-5000 
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